we may cut the animal into as many pieces as we choose, and each portion will preserve the power of movement. If we now take an insect, such as the house fly, decapitate it, the animal will be able to perform to a limited extent the action synonymous with its name : it will walk, if placed on its back, will regain its footing, and perform other actions presently to be considered. Now cut the body into two segments, and what is the result ? The animal lies motionless and dead. The conclusion is obvious: in the worm the separate pairs of ganglia form an independent vital apparatus; in the insect they are no longer independent but through the spinal fibres?inter-dependent. Whereas the worm is multiple in its points of energy, the insect is dual, i.e., it possesses cephalic and non-cephalic apparatus, the non-cephalic having several distinct loci, stimulation of anyone calling for the action of the whole non-ceplialic apparatus.
The cephalic is the most important ganglion of the worm, the whole body is capable of obeying it, but through the non-cephalic ganglia. The impulse proceeds backwards from ganglion to ganglion, and this is exemplified by the animal's mode of progression. The worm moves by approximating the second segment to the first and the third to the second, and so on : a gradual wrinkling, shortening and lateral enlargement of the anterior portion of the body is seen, the wrinkling and approximation proceed in a rhythmical order from before backwards.
The approximation being complete, extension takes place in the same order. Now, in such a high vertebrate as the serpent, which, however, as it moves by undulatory motion may be compared for one moment with the foregoing, there is no such approximation from before backwards. Without necessarily moving its head or fore part, the snake arches its posterior extremity and an undulatory progressive motion proceeds from behind forwards. The posterior extremity of the body acts immediately in obedience to the anterior, and not by successive transmission of the impulse from ganglion to ganglion.
But to revert to the insecta. Here the conclusion is that the non-encephalic centres are more independent of the cephalic than in man.
If the frog be subjected to the same experiment it will not merely live for several hours but will strive to push away any instrument with which it is touched.
In this case also the same law is pursued. In the insecta the same phenomena are exhibited, but intensified.
The same may be said of the worm.
If we now pass through the series, from below upwards? worm, insect, frog, fowl, man?we see more plainly how the cephalic ganglion is gradually increased in motor and sensory power, and the non-cephalic ganglion correlatively lessened.
The nervous system follows the law of specialisation. Percipience and volition are the properties of the simplest protoplasm; they first find a differentiated locus in one or more ganglia. They are then elaborated to a greater extent in one ganglion?the cephalic. Such cephalic ganglion sending back a process, forms with this latter a cerebro-spinal axis; this axis now assumes the totality of certain properties lately common to the ganglia. The axis gradually centralises these faculties in its anterior extremity and cephalic ganglion. With this centralisation the reflex function of the non-cephalic ganglia extends into the cord, and a coincidental structural elaboration of the whole nervous system occurs.
Percipience and volition therefore are throughout the invertebrata and lower vertebrata not confined to the cephalic ganglion or brain.
